
TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME; Michael R. Arneson. et al. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



1/20 





216^ 



RCVR 




C/E 





FIG. 2 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et al. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

2/20 



300 



510 



LLP 



314 



330 



DRVR 



338 
__s 




FIG. 3 



^ 400 



401 

S 


402 


410 


415 


420 


404 


403 
<. 


PROC 




XCVR 




XCVR 




PROC 









FIG. 4 



500 



501 


510 


520 


PROC 




XCVR 




XCVR 







FIG. 5 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et al. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

3/20 



( START ) 



DRIVING AN OUTPUT SIGNAL ON A COMMUNICATION 
MEDIUM AS A FUNCTION OF A RRST SIGNAL 



RECEMNG A SECOND SIGNAL 
FROM THE COMMUNICATION MEDIUM 






COMBINING THE FIRST AND SECOND 
SIGNALS TO EXTRACT A RECEIVE SIGNAL 






DESKEWING THE RECEIVE SIGNAL 


C 0 

FIG 


ID ) 

. 6 



701-din<159:0> 
703- fr<3:0> 
705 - dolo_ready<3:0> 
707 sync 
7O9-sysclk<ll:0> 
7n-clk800 
clk_en 
o_clk 
b_clk 
c_clk 
sdi 

749 — quad_en 



720 
i 

DATA 
BIT SLICES 



700 



740 



CLOCK 
BIT SLICES 



760 
«. 


780 


CONTROL 




SIGNAL 


BLOCK 




FANOUT 



doul<40:0> - 702 
frome_oul ~ 704 
dolo_reody_oul —706 
clk_h~/08 
clkj -710 
sdo 



FIG. 7 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et al. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

4/20 




FIG. 7A 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et ol. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

5/20 




FIG. 7B 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et ol. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



6/20 




FIG. 7C 



780 



CONTROL BLOCK 



762 
_1 



ClkBOO.clrl 



SIGNAL FANOUT BLOCK 



4> 




EACH ONE FEEDS 
TO 2 4-BIT SLICES 




FIG. 7D 



TITLE: METHOD AND APPARATUS FOR COMMUNtCATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNtCATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et ol. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499,088US1 REPLACEMENT SHEET 

7/20 



Dolo(] 
dalo.ready \ 
sync 
sysclk 



XXXXXXXXXX 



X 



A159:0 



X 



B159:0 



CLK800 

Load 
Shift 



dolo_reody_out 

clk_h 
clk.l 



quod_en=vdd 



1 



t)UTPUT IS COMPLEMENTATEI 



doul ( XXXXXXXXXX \ A39:0 ]( A79:40")a1 19:80)(\159:12^ B39:0 )( B79:40 )(Bn9: 80 



I 
f 



clk.h 
clk.l 



quod_en=vss 



FIG. 7E 



801 

Channel 
Dolo[39:0] 



kilLdv 



808 
s 

Channel 
Clock 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et ol. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

8/20 800 

805 PFSSR 

I ^ 1 

40 Data Bit Slices I 

l813 

810 
dataout[ 159:0] 

809 
core.clk 



frameoul[3:0] 




814 

data_vld_oul 
DR_d_d 



core.clk 

i 

809 



shifl_mode[2:0.42:0] 



clk_eorly[41:0] dala_eorly[41:0] ^ core.clk - 809 
820' 840 — reset 

- — llp_lt_updQte 
- — rmt_update_enoble 



sample 



shilt_mode[2:0.42:0] 

FIG. 8 



820 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et ol. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 




TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et ol. 
SERIAL NO.: 09/620.373 DOCKET NO,: 499.088US1 REPLACEMENT SHEET 



10/20 



841 - clock early (+1) 

842- dalQ early (-1) 



840 



1/2 



1 



updole.yk 



Underflow: Rtered_Clock_Eorly-844 

845 



ADDER (7BIT) ■RHered.Dolo.Eorly 

-847 



ACCUMUIAT0R[6:0] 



reseLacc 



resel_yk 
update.yk 



RG. 8B 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et al. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



11/20 



820 



FILTERED CLOCK EARLY (FCEp) 




MEASURE CLOCK VS. DATA PHASE RELATIONSHIP 
INSIDE EACH BIT SLICE (FILTERED FROM MULTIPLE SAMPLES) 



FILTERED DATA EARLY (FDEn) 



DMCn=DMCn- 



DMCn=DMCn+1 



DMCmin>=0 



CLK_TAP=0 



FIND MINIMUM DMC VALUE=DMCmin 



DMCmin<0 



CLK_TAP=|DMCminl 



OATA_TAPn=DMCn-DMCmin 



UPDATE TAP SEHINGS 



Dolo )( 
Clk2x — ^ f 



X 



\ 



FIG. 8C 



core.clk 
somple r 

strobe l 
reseLocc - 
updole.yk - 

FDE/FCE : 
updole.dmc - 



n r 



J L 



-| r 



-i I 



. lermcnt/4 . . 



J L 



J L 



J L 



J L 



FIG. 8D 



D ^ — ' 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et ol. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



12/20 



860 



Data 



Clk2x 



861 



si 



861 



dO 



861 
d1 



dlbor — 


A 




s1bar — 


N 




dO— 


n 




0 


d1— 


A 




R 


si— 


N 




dObar — 


D 





Do[o~X" 
Clk2x 



POSSIBLE SAMPLES-CONDITION 
d1 si dO CONDITION 



0 0 0 STEADY 0 (NO TIMING INFO.) 

0 0 1 RISING DATA (CLK EARLY) 

0 1 0 (UNCERTAIN SAMPLE) 

0 1 1 RISING DATA (DATA EARLY) 

1 0 0 FALLING DATA (DATA EARLY) 
1 0 1 (UNCERTAIN SAMPLE) 

1 1 0 FALLING DATA (CLK EARLY) 

1 1 1 STEADY 1 (NO TIMING INFO.) 



— elk early 



dlbor — 


A 


si— 


N 


dO— 


D - 


d1- 


A - 


slbor— 


N 


dObor — 


D 



— dolo eorly 



V 

FIG. 8E 



(BEFORE FINE TUNE) 



dotox )00( Nth 



dolOy^S] 



)00( Nth )00( 



(ARER FINE TUNE) 



(Joloy )00( (N-I)lh "M" 



(AFTER COARSE TUNE) 



dotO) 
dotOi 



-m. 



FIG. 8F 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michoel R. Arneson, et ai. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



13/20 



PFSSD 



PFSSR 



CLOCK 



DATA READY 



FRAME 



DATA UPPER (20) 



DATA LOWER (20) 



PFSSR 



CLOCK 



DATA READY 



FRAME 



DATA UPPER (20) 



DATA LOWER (20) ^ 




CLOCK 



DATA READY 



FRAME 



DATA UPPER (20) 



DATA LOWER (20) 



PFSSD 





CLOCK 


DATA READY 


FRAME 


DATA UPPER (20) 


DATA LOWER (20) 





BI-DIRECTIONAL MODE ONLY PATHS 
UNI-DIRECTIONAL OR BI-DIRECTIONAL MODE PATHS 
— ALWAYS UNI-DIRECTIONAL MODE PATH PATHS 



FIG. 9 



PFSSD 



CLXK 



DATA READY 



FRAME 



DATA UPPER (20) 



DATA LOWER (20) 



PFSSR 



CLOCK 



''\ K 

DATA READY h^.-<^- ^''^ 



FRAME 



DATA UPPER (20) 



DATA LOWER (20) ^ 



SSR 





CLOCK 



DATA READY 



^^^mk LOWER (20) 



SSD 





CLOCK 


DATA READY 






DATA LOWER (20) 





BI-DIRECTIONAL MODE ONLY PATHS 
UNI-DIRECTIONAL OR BI-DIRECTIONAL MODE PATHS 
— ALWAYS UNI-DIRECTIONAL MODE PATH PATHS 



FIG. 10 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et al. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

14/20 



1100 




1141 



FIG. 11 



1200 



1210 



TERM ^W- 



1225 

LEn RE F 
OUT 



1220 
JL i I_ 



CANEN PREFT 
CANCEL/EQ 
NREFT 



1215 

4) ' 



FIG. 12 



1210 



■AAr- TERM 



1220 

j: i i_ 



CANEN PREn 
CANCEL/EQ 
NREFT 



1225 
s 

RI GHT REF ^ 
OUT 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michoel R. Arneson, et ol. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

15/20 



EXTEST 
pf.config 




LOGIC 



ICNTLR 



JTAG 
ICNTLRJDR 



FROM PFSSD 



DDO 



PF BSR BIDI OBS 
DDI RDI 



TO PFSSR 



COMMON MODE 
REFERENCE 



EXTEST 
mode.conlrol 



FROM ZOI OF WST CELL 



BSR ENAB EDO 



FROM ZRI OF WST CELL 



I 

MODE_B 



zbsrO 

PVrP[8:1] O 



BDAPF 




crefO 

RS[> 



MIDBIAS 



— LT 



AO 



■OZAO 



C4 



Dl[> 



TSO 



DEN 



Rl 



TO Dl OF 
NEXT CELL 



TO Rl OF 
NEXT CELL 



FIG 



13 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson, et at. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

1 6/20 . 





S ^ tS S S iQ^ 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R- Arneson. et al. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

17/20 




FIG. 15 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michoel R. Arneson. et al. 
SERIAL NO.: 09/620,373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



18/20 



EXTEST 
pLconfig 




LOGIC 



ICNTLR 



JTAG 
ICNTLR.TDR 



FROM PFSSD 



DL2 



PF BSR BIDI OBS 
DDI RDI 



TO PFSSR 



FROM ZRI OF U\ST CELL 



MODE_B 




BDAPF 




Opadn 



Rl 



AO 



■OzAo 



FIG. 16 



TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michael R. Arneson. et al. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 

19/20 




TITLE: METHOD AND APPARATUS FOR COMMUNICATING COMPUTER DATA FROM 
ONE POINT TO ANOTHER OVER A COMMUNICATIONS MEDIUM 
INVENTOR'S NAME: Michoel R. Arneson, et a!. 
SERIAL NO.: 09/620.373 DOCKET NO.: 499.088US1 REPLACEMENT SHEET 



20/20 




